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Abstract 
Crop production on dry and marginal lands particularly results in low, unstable and uneconomic yields. 

Marginal and dry lands due to the poor management and low or nil addition of organic/inorganic 

fertilizers are often subjected to the processes of degradation and fewer crop yields. Nearly 60-70 per 

cent of total land under rainfed cultivation is facing some kind of land degradation or the other. These 

marginal lands are not able to sustain arable crops particularly during the drought years. The farm 

management strategies of these areas are to be replanned, so that the poor and marginal farmers may get 

some assured returns even under drought years. The alternate land use systems are surer means of 

stabilizing both productivity of dryland and incomes of dryland farmers, besides generating more 

complement potential. Day by day demand for food fodder and fuel is growing, which could be solved by 

selecting suitable land use system, improvement of degraded, marginal and sub-marginal lands by 

introduction of suitable alternate land use systems. In the semi-arid regions of India the main benefit of 

alley cropping is fodder production during the dry season because mulching in alleys with hedgerow 

prunings does not consistently increase crop production. Agricultural development in hills is constrained 

by lack of appropriate technology, inadequate infrastructure, poor input-output marketing, insufficient 

extension education and network and decrease in area for forest dwellers and great diversity in farming 

systems/land-use type. Traditional agriculture is practiced which combines crop production with 

livestock, horticulture and farm forestry/agro-forestry in an integrated fashion, which is adapted to the 

limitations of climatic and edaphic conditions. Under silviculture system, available nitrogen increased by 

110 kg/ha in surface layer over fallow land. The increase in the available P in the surface layer was 8.3 

kg/ha, 6.4 kg/ha, 5.2 kg/ha, 7.6 kg/ha, 1.9 kg/ha in soils under silvi-agriculture, agri-horticulture, silvi-

pasture, silviculture, pasture and agriculture systems respectively over the fallow land. Hence, it can be 

safely concluded that different alternate land use systems in association with crops, livestock or other 

factors of agricultural production, holds great promise for contributing to sustainable land–use systems 

which can overcome the problem of land degradation and the imminent “food crisis”. It also provides 

diversified production and consequently greater food diversity. 

 

Keywords: Different alternate, livelihood security, lower shivaliks hills 

 

Introduction 

Crop production on dry and marginal lands particularly results in low, unstable and 

uneconomic yields. Marginal and dry lands due to the poor management and low or nil 

addition of organic/inorganic fertilizers are often subjected to the processes of degradation and 

fewer crop yields. Nearly 60-70 per cent of total land under rainfed cultivation is facing some 

kind of land degradation or the other. These marginal lands are not able to sustain arable crops 

particularly during the drought years. The farm management strategies of these areas are to be 

replanned, so that the poor and marginal farmers may get some assured returns even under 

drought years. The alternate land use systems are surer means of stabilizing both productivity 

of dryland and incomes of dryland farmers, besides generating more complement potential. 

Day by day demand for food fodder and fuel is growing, which could be solved by selecting 

suitable land use system, improvement of degraded, marginal and sub-marginal lands by 

introduction of suitable alternate land use systems. 

 

Land-Use in India 
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Fig 1: Land-use in India in different years (Source: Anonymous, 2014) [1] 

 

As per the Ist survey of land-use in India after independence, 

fallow lands were 9.9%, whereas area not available for 

cultivation and net sown area was 6.7 and 41.8%, 

respectively. In 2011-12, net sown area was 46 %, forest area 

was increased from mere 14.2% (in 1950-51) to 22.9 % in 

2011-12. 

 

 
 

Fig 2: Integration of Alternate land use systems (Source Reddy, 2011) [11] 
 

The different land use systems or how the land is integrated 

and it’s kind of integration largely depends upon the various 

factors like livestock population of that particular area, 

physical environment, infrastructure, demographics, 

employment system, employment generation opportunities 

and various social factors and economic elements (Reddy, 

2011) [11].  

When land is put under an alternative production system in 

order to match its capability more appropriately to the new 

land use and achieve more sustainable biological and 

economic productivity on long term, it is known as alternative 

land use (Reddy, 2011) [11]. In arid, semi-arid and sub-tropical 

areas, growing trees along with crops or at bunds/fences could 

help to provide insurance against climatic extremes. Shrubs 
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and trees could provide food, fodder and fuel wood, wind 

breaks and live fences, and reduce runoff, evaporation and 

soil erosion. The different alternate land use systems may be 

the most important solution towards sustainable development 

in developing countries, as it can be used to address three 

important problems associated; viz., low production, soil 

erosion and fuel wood.  

To cope up increasing population of both human and 

livestock and rising demand for food, fodder and fibre, more 

and more marginal, sub marginal lands are brought under 

cultivation. These lands are unable to sustain productivity, 

cultivating such lands leads to imbalances in the ecosystem. 

In order to demand of food and fodder and conserve natural 

resources, a diversified land use system need to be adopted in 

different agro ecological regions of the country as an 

alternative to conventional cropping systems. Through this 

approach, the biological productivity and quality of resource 

base degraded ecosystems can be significantly enhanced. 

 

Different Alternate Land Use 

Systems (ALU)

Main ALU

Agri-silviculture 

Agri-horticulture

Silvi-pastoral

Horti-pastoral

Agri-silvi-pastoral

Agri-horti-pastoral

Boundary plantation

Shelter belts/wind breaks

Live fence rows 

Other ALU

 
 

Fig 3: Different alternate land use systems 

 

Agroforestry (AF) is a collective name for land-use systems 

in which woody perennials (trees, shrubs, palms, bamboos, 

etc.) are deliberately grown in association with herbaceous 

plants (crops, pastures) or livestock, in a spatial arrangement, 

a rotation, or both; there are usually both ecological and 

economic interactions between trees and other components of 

the system” It can be classified into agrisilviculture, alley 

cropping, agri-horticulture, silvi-pasture and hortipasture etc., 

depending on nature of the component in the system. Tree 

farming, social forestry is other alternative land uses which 

are meant to improve the degraded natural base besides 

providing economic products to the community. It is aimed to 

optimize the use of resources through recycling, internalize 

the input production, and reduce the risk and conservation of 

natural resources. It reduces the erosivity of rainfall and 

erodibility of soil through dissipation of energy of raindrops 

by canopy and improves the soil organic matter, physic-

chemical and biological properties of soil. Alley cropping 

with leucaena/Glyricidia hedges and grass barriers have been 

found effective in controlling erosion upto 30% slope under 

humid, sub-humid and subtropical climatic conditions. 

 

 

Alternate Land Use Systems

Agri-silvi culture Maize, Pulses (mash/

moong), Oilseeds (Til),

sorghum

Leucaena leucocephala, 

Acacia auriculiformis, 

Albizia lebbeck, Populus spp

Agri-horticulture
Ziziphus mauritiana,

Psidium guajava, 

Mangifera indica

Pulses (mash/ moong),

Sorghum

Silvi-pastoral Leucaena leucocephala,

Albizia lebbeck,

Dalbergia sissoo

Cenchrus ciliaris,

Stylosanthes hamata,

natural grass, berseem

Horti-pastoral Cenchrus ciliaris,

Stylosanthes hamata,

mixed fodder

Citrus spp., Emblica

officinalis, Zizyphus

mauritiana, Aegele

marmelos

Sorghum, maize, rice,

Cenchrus ciliaris,

Stylosanthes hamata,

mixed fodder, oats,

berseem

Agri-silvi-pastoral
Grewia optiva, Leucaena 

leucocephala, Dalbergia 

sissoo, Acacia nilotica
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Boundary plantation

Shelter belts/wind breaks

Live fence rows 

Acacia catechu,

Aegele marmelos,

Acacia nilotica,

Azadirachta indica,

Dalbergia sissoo, 

Dichrostachys cinerea 

Agri-horti-pastoral
Mixed fodder, bajra,

sorghum, natural

grass, toria + gobi

sarson, wheat,

mustard

Emblica officinalis,

Zizyphus mauritiana,

Mangifera indica,

Psidium guajava,

Aegele marmelos

 
 

Fig 4: Details of different alternate land use systems 

 

Alternate land use systems 

Agri-silviculture system 

It is recommended for land capability class IV with annual 

rainfall of 750 mm. A large number of tree-crop 

combinations, particularly of N, fixing trees with sorghum, 

groundnut, castor and pulses were evaluated in Alfisols and 

Vertisols. Short duration dryland crops such as pearlmillet, 

blackgram and greengram, combined with widely spaced tree 

rows of Faiderbia albida and Hardwickia binata, have been 

found compatible in semi-arid tropical areas (fig. 3). 

 

Agri-horticultural systems 

Among various land use systems, agri-horti system is most 

important in terms of economic returns to the farmers and also 

farmers’ preference. The system is suitable for various soil 

types. In this system, agriculture crops like pulses, cereals, 

vegetables are grown in the alleys of fruit trees (fig. 3). 

 

Horti-pastoral system 

Horti pastoral system is a combination of fruit trees and 

pasture or legume. It is ideal land-use option for degraded 

lands. In the alleys of fruit trees, the grasses like cenchrus, 

stylo Buffel grass can be well grown and also took less time 

for establishment (fig. 3). 

 

Slope agriculture land technology 
The method of growing seasonal and perennial crops in 3 to 5 

m wide bands between contour rows of N fixing trees is 

called as Slope Agricultural Land Technology (SALT). The N 

fixing trees are thickly planted in double rows to make hedge 

rows. When hedge is 1.5 to 2 m tall, it is lopped to about 40 

cm height and the loppings are placed in alleys to serve as 

mulch cum manure. This practice improves soil organic 

matter and other physico-chemical properties in the hill and 

mountain system. 

 

Tree Based Farming 
The marginal lands or the lands, which are not capable of 

supporting the field crops, can be best converted into the tree-

based farming. With the treatment measures, soil fertility and 

moisture level can be enhanced. With the availability of water 

for protective irrigation orchards, agri-horti-forestry becomes 

viable option in such area (fig. 3). 

 

Live fence rows 
Fence row areas are important in most uplands of small farm 

size in rainfed lands. They are usually planted to a species of 

legume (Leucaena leucocephala or Sesbania grandi flora) in 

wet areas and Zyziphus, Hibiscus, Glyricidia, etc. species in 

dry areas. The former serve as a source of human food and 

animal feed, with leaf protein approaching 6 per cent. All are 

used for firewood and green manure. They are cut annually to 

a height of 1.5 m, from which new shoots emerge each year. 

These species are ever present and an important part of small-

farm agriculture. The fencerows may include other economic 

trees such as mango or kapok. Often they are planted to a 

grass species, such as Saccharum spontaneum, which is useful 

for fiber and for thatch. This species does not spread to 

cultivated fields. Such fencerows are used in areas of 

seasonally high rainfall control erosion as well as to separate 

fields. The diversity of plants in them and their effectiveness 

in controlling erosion are highly dependent on the animal 

system. 

Alley cropping has been recommended for the humid tropics 

primarily as an alternative to shifting cultivation and to 

improve soil fertility (Kang et al., 1985). In the semi-arid 

regions of India the main benefit of alley cropping is fodder 

production during the dry season because mulching in alleys 

with hedgerow prunings does not consistently increase crop 

production (Singh et al., 1988) [13]. Agricultural development 

in hills is constrained by lack of appropriate technology, 

inadequate infrastructure, poor input-output marketing, 

insufficient extension education and network and decrease in 

area for forest dwellers and great diversity in farming 

systems/land-use type. Traditional agriculture is practiced 

which combines crop production with livestock, horticulture 

and farm forestry/agro-forestry in an integrated fashion, 

which is adapted to the limitations of climatic and edaphic 

conditions (Sharma, 2004) [5]. 

The primary objective of soil conservation is to 

improve/maintain soil fertility. To achieve this, control of 

erosion, maintenance of organic matter and physical 

properties, organic matter addition, maintenance of nutrient is 

necessary. In this way agroforestry system constitute 

sustainable land use and helps to improve soils in the number 

of ways. Maintenance and enhancement of soil fertility is vital 

for global food security and environmental sustainability. 

Although currently India is self-sufficient in terms of food 

production, for a population expected to rise further, the 

country will need to enhance both food production as well as 

tree biomass. Ecologically sound agroforestry systems such as 

intercropping and mixed arable-livestock systems can 
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increase the sustainability of agricultural production while 

reducing on-site and off-site consequences and lead to 

sustainable agriculture. Alternate land-use systems such as 

agroforestry, agro-horticultural, agro-pastoral and agro-

silvipasture are more effective for soil organic matter 

restoration (Manna, et al. 2003) [8]. Soil fertility can also be 

regained in shifting cultivation areas with suitable species. 

For instance, a field experiment to study N fixation efficiency 

suggests that planting of stem-cuttings and flooding resulted 

in greater biological N2 fixation to the tune of 307 and 209 kg 

N/ha by Sesbania rostrata and Sesbania cannabina, 

respectively. Thus, Sesbania rostrata can be used as a green 

manure by planting the stem-cuttings under flooded 

conditions (Patel et al., 1996) [9]. 

 

Agri-Silvi ALU  

 
Table 1: Mean yield of rice, wheat, forage, fuel wood and net returns under pure and alley cropping in subabul (Leucaena leucocephala) under 

rice-wheat system (pooled data of 6 years) 
 

Treatments 
Grain yield (t/ha) 

Forage yield 

(t/ha) 
Fuel wood (t/ha) Net returns (Rs/ha) 

Rice Wheat Green matter Dry matter 
  

Sole rice-wheat (N120P60K40) 4.06 4.22 -- -- -- 17,824 

Alley cropping + N0P60K40 2.33 2.74 11.52 3.67 4.35 13,251 

Alley cropping + N30P60K40 2.92 3.23 12.48 3.84 4.78 17,943 

Alley cropping + N60P60K40 3.20 3.51 13.29 4.05 5.42 20,923 

Alley cropping + N90P60K40 3.56 3.89 13.71 4.25 5.71 24,042 

Alley cropping + N120P60K40 3.66 3.99 13.98 4.35 5.88 25,046 

CD (5 %) 0.28 0.32 2.10 1.63 0.70 
 

 
Table 2: Physico-chemical changes in soil under pure and alley cropping in subabul (Leucaena leucocephala) under rice-wheat 

system (after 6 years) 
 

Treatments pH O.C (%) Total N (%) Available P2O5 (kg/ha) Available K2O (kg/ha) 

Sole rice-wheat (N120P60K40) 8.52 0.27 0.074 27.20 112.20 

Alley cropping + N0P60K40 8.45 0.29 0.064 27.60 113.50 

Alley cropping + N30P60K40 8.40 0.31 0.066 28.20 114.80 

Alley cropping + N60P60K40 8.36 0.32 0.072 28.80 115.20 

Alley cropping + N90P60K40 8.31 0.34 0.078 30.50 117.80 

Alley cropping + N120P60K40 8.25 0.35 0.081 31.80 118.20 

Initial values 8.50 0.23 0.058 22.10 102.20 

 

Gangwar et al., (2004) [5] conducted afield experiment on 

sandy loam soil, to evaluate the production potential of rice-

wheat system in sole and alley cropping with subabul 

(Leucaena leucocephala) under integrated nitrogen supply 

system. In alley cropped rice-wheat system, loppings of 

Leucaena leucocephala incorporated @ 6 t/ha in the soil as 

green manure before rice and wheat planting added 

approximately 80 kg organic nitrogen/ha/year to system 

which replaced 25 5 mineral fertilizer nitrogen. Increasing 

levels of nitrogen enhanced grain yield of rice and wheat 

significantly upto 90 kg N/ha, beyond which increase was 

marginal and non-significant. Further association of Leucaena 

leucocephala reduced grain yield of rice and wheat by 9.9 and 

5.5 % as compared to sole cropping of rice and wheat, 

respectively. In addition to thus, Leucaena leucocephala also 

provided 6-7 tonnes/ha/year green fodder and 5-6 

tonnes/ha/year fuel ood and resulted in net savings of Rs. 

6539/ha/year at 90 kg N/ha (Table 1). Green manuring of 

Leucaena leucocephala decreased the pH of soil from 8.74 to 

8.43 and soil organic carbon by 39.10, nitrogen content by 

24.10, available P2O5 by 13.40 and available K2O by 18.40 

under alley cropping. But a slight change in these soil 

characteristics was also observed under sole cropping of rice-

wheat system (Table 2). 

 

Agri-Horti ALU 
Awasthi et al., (2009) [3] studied intercropping under arid 

conditions of Bikaner in newly established ‘NA7’ aonla 

(Emblica officinals Gaertn). Mothbean was grown during 

kharif season as a common crop in rotation with rabi crops, i 

e fenugreek, chickpea, mustard and cumin. Growth 

parameters in terms of plant height stem girth, canopy spread 

and canopy volume of aonla was recorded to be significantly 

more with intercrops compared with its sole plantation. 

Higher grain and straw yield were recorded in Mothbean-

chickpea (497, 1250 kg/ha) and mothbean-fenugreek (465, 

1161 kg/ha) crop sequence. Amongst the rabi crops, grain 

yield of fenugreek, chickpea, mustard and cumin were higher 

by 28.05, 38.11, 19.96 and 36.50%, respectively, when grown 

in association with aonla compared to its sole crops. The 

highest net profit (Rs 28,260/ha) was obtained from 

mothbean–cumin cropping system, followed by mothbean–

chickpea (Rs. 25024/ha) cropping system. Mothbean–

chickpea intercropping with aonla supplemented 22.01, 5.00 

and 27.90 kg/ha nitrogen, phosphorus and potassium through 

crop residues, followed by Mothbean-fenugreek crop 

sequence (Table 3). 

 

 

 

 

 

 

 

 

 



 

~ 503 ~ 

The Pharma Innovation Journal 

Table 3: Growth parameters of aonla, grain yield and economics of different crops grown as sole and in association with aonla trees during 

establishment phase (mean of 3 years) 
 

Crop sequence 
Growth parameters Grain yield (kg/ha) Economics 

Stem girth (cm) Canopy spread (m) Kharif Rabi NR (Rs/ha) B:C Ratio 

With Aonla 

Mothbean-fenugreek 0.16 1.07 465 986 11808 0.96 

Mothbean-chickpea 0.18 1.13 497 1493 25024 2.00 

Mothbean-mustard 0.14 0.90 443 1232 17499 1.47 

Mothbean-cumin 0.13 0.93 451 602 28260 1.85 

Sole Aonla 0.29 0.65 
    

Sole cropping 

Mothbean-fenugreek -- -- 406 770 9590 0.94 

Mothbean-chickpea -- -- 420 1081 16283 1.43 

Mothbean-mustard -- -- 407 1027 14822 1.41 

Mothbean-cumin -- -- 408 441 18035 1.32 

CD (5 %) 0.03 0.11 29.9 44.3 
  

 

Silvi-Pastoral ALU  
Table 4: Biomass production and soil fertility from Dichrostachys cinerea (Nutans) + Cenchrus ciliaris (grass) silvipastoral system (pooled data 

of 3 years) 
 

Row distance 

(m) 

Biomass yield (q/ha) Fuel wood 

(q/ha) 

Leaf fodder yield 

(q/ha) 
O.C (%) 

Available N 

(kg/ha)* 

Available P2O5 

(kg/ha)* D. cinerea C. ciliaris Total 

2 69.4 8.0 77.4 8.99 4.60 0.18 253 34.5 

4 48.7 16.4 65.1 6.70 3.70 0.13 189 30.5 

6 43.9 18.4 62.3 6.20 3.20 0.12 160 25.5 

8 40.2 22.0 62.2 5.45 2.69 0.11 150 24.0 

10 32.1 25.3 57.4 4.28 2.19 0.11 150 23.5 

CD (5%) 4.3 1.8 3.0 0.20 0.16 0.02 21.9 6.7 

*Open field values of O.C-0.09 %, Av. N 143 kg/ha, Av P2O5 16.5 kg/ha  

 

Keshwa and Singh (2004) [7] assessed the productivity 

performance of Dichrostachys cinerea based silvipastoral 

system and its effect on soil fertility. The biomass production 

of Dichrostachys cinerea and Cenchrus ciliaris was 

significantly influenced by different spacings Dichrostachys 

cinerea. The biomass production, fuel wood and leaf fodder 

yield of Dichrostachys cinerea increased linearly with the 

decrease in row spacings, however, a reverse trend was 

noticed in yield of Cenchrus ciliaris grass. In general, the 

fertility status of soil in terms of organic carbon, available 

nitrogen and phosphorus was drastically improved due to 

Nutans-based silvipastoral systems as compared to the control 

(open field). Further improvement in soil fertility was noted 

when Dichrostachys cinerea was planted at narrow row 

spacings (Table 4). 

 

Silvi pastoral ALU 

 
Table 5: Yield and quality assessment of annual and perennial fodder intercrops in Leucaena based silvi-pastoral model under sub tropical 

conditions of Punjab 
 

Leucaena 

Sources 

Fresh biomass (t/ha) Dry biomass (t/ha) 

Leucaena 
Perennial (Napier 

bajra hybrid) 

Annual (cowpea-

maize + berseem-

ryegrass) 

Leucaena 
Perennial (Napier 

bajra hybrid) 

Annual (cowpea-

maize + berseem-

ryegrass) 
Leaves 

Shoots/ 

Fuel wood 
Leaves 

Shoots/Fuel 

wood 

K-8 14.03 12.08 137.5 108.3 4.650 4.387 25.25 13.9 

K-156 9.75 8.85 127.5 96.3 3.525 3.150 23.25 12.4 

K-743A 9.23 8.44 122.5 93.3 3.187 3.037 22.25 11.2 

Average 11.00 7.13 129.2 99.3 3.787 3.525 23.58 12.5 

Control - - 128.7 98.7 - - 21.25 13.2 

 

Chauhan et al. (2014) [4] studied that fodder crop productivity 

in Leucaena (Subabul) alleys was not affected and the above 

ground biomass of the system was more when compared to 

sole fodder production of annual (maize + cowpea followed 

by berseem + ryegrass) and perennial Napier Bajra hybrid. 

The fodder productivity of perennial and annual crops was 

140.2 and 110.3 t/ha in Leucaena alleys against the 128.7 and 

98.7 t/ha in open, respectively. The Leucaena based silvi-

pastoral model was found highly productive, which yielded 

fuel wood (3.52 t/ha on dry weight basis) in addition to fodder 

from inter-crops and Leucaena. Biomass yield of one hectare 

of inter-cropping was found equivalent to 1.45 ha by sole 

fodder crops. Moreover, the Subabul based fodder inter-

cropping produced 15 per cent higher protein than the sole 

fodder crop on unit area basis (Table 5). 

 

Silvi pastoral ALU 
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Table 6: Nutritional value of feed mixed in different proportions of Leucaena: ryegrass + berseem ratio under alley cropping of 

Leucaena and fodder 
 

Leucaena Sources 
Crude Protein (%) Mimosine (%) Tannins (%) 

1:1 1:2 1:3 Mean 1:1 1:2 1:3 Mean 1:1 1:2 1:3 Mean 

K-8 20.63 20.08 19.81 20.17 1.1 0.55 0.38 0.69 1.80 0.90 0.40 1.03 

K-156 21.50 20.60 20.25 20.78 0.9 0.44 0.27 0.53 2.20 1.10 0.50 1.26 

K-743A 20.92 20.28 20.29 20.49 0.7 0.33 0.19 0.40 1.60 0.80 0.30 0.90 

Average 21.01 20.32 20.11 
 

0.9 0.44 0.28 
 

1.86 0.93 0.40 
 

CD (5%) 0.08 
 

0.04 
 

0.08 
 

 

Chauhan et al., (2014) [4] also studied the mimosine content in 

Leucaena leaves. Thus Leucaena leaves were mixed with 

inter-cultivated forage crops foe supplemented feed quality 

evaluation. Protein and Mimosine are two important 

components among the studied parameters in the feed. The 

nutritive values of pure Leucaena sources are presented in 

table 6 indicated that the anti-quality bio-chemicals 

(Mimosine and tannins) were comparatively less in K-743A 

than K-156 and K-8, whereas, other important biochemical, 

crude protein exhibited reverse trend (Table 6). 

 

Horti-Pastoral ALU  

 
Table 7: Performance of Ber-based hortipasture system in relation to pruning intensities  and grass-legume association (mean of 2 years) 

 

Treatments 
Pasture Ber 

Dry forage yield (t/ha) Dry leaf forage yield (t/ha) Fruit yield (kg/tree) Fuel wood (kg/tree) 

Pruning length (cm) 

20 4.10 0.82 19.7 25.0 

40 3.84 1.01 29.0 30.5 

60 3.73 0.99 24.5 34.2 

CD (5 %) 0.28 0.06 1.55 4.3 

Grass-legume combinations 

G1 + L 5.40 0.92 24.4 27.6 

G1 + L + G2 + L 4.66 0.90 23.1 28.9 

G2 + L 4.19 0.94 24.0 29.4 

N pasture 1.30 0.97 27.8 31.2 

CD (5%) 0.35 NS 1.75 NS 

 

Ram et al. (2005) [10] studied the productivity of ber based 

horti pasture system in relation to pruning intensities and 

grass-legume associations under rainfed conditions. Pruning 

of secondary branches of trees at 20 cm length from base 

recorded significantly higher dry matter and crude protein 

yields of pasture than pruning at 60 cm length. However, dry 

leaf forage yield, fruit yield and fuel wood were significantly 

increased when pruning of secondary branches was done at 40 

cm length than 20 cm length. Intercropping of Guinea grass 

with Caribbean stylo gave significantly higher dry forage and 

crude protein yields as compared to other grass legume 

combinations. Dry leaf forage yield and fuel wood production 

were not significantly influenced with different pasture 

combinations. However, significantly higher fruit yield was 

recorded under natural pasture than other grass-legume 

intercropping (Table 7). 

 

Agri-Silvi-Horti-Pastoral ALU 
 

Table 8: Development and testing of Agri-horti-silvi-pastoral system models for kandi region of Jammu 
 

Treatments 

Yield (Kg/ha) 

MEY (Kg/ha) B:C Ratio Grain/ Vegetable/ 

Fruit 

Straw/ Alley crop 

yield (Fodder) 

Agriculture Cereal-Cereal (Maize-Wheat) 2510 (2633) 5801 (4455) 7026 1.71 

Agriculture Pulse-Cereal (Mash-Wheat) 613 (3222) 2106 (4800) 6304 1.65 

Agri-Pastoral (Mixed Fodder-Toria + G. sarson) -- (990/166) 37666 (3545) 4675 1.66 

Silvi-Agri-Pastoral (Leucaena leucocephala + Mixed fodder-Wheat) -- (2419) 35200 (3918) 6770* 2.04 

Agri-Horti-Pastoral (Aonla + Mixed fodder-G. Sarson) -- (960/3420) 33300 (3436) 7560** 2.07 

Vegetable-Vegetable (Okra-Peas) 1350 (2420) -- 5172 1.23 

Data in parenthesis is yield of rabi crops 

* It also includes NR from green leaves and fuel wood (2 cuttings) of L. leucocephala 

** It also includes NR from Aonla fruit 

 

At ACRA, Rakh Dhiansar (2014) [2], different alternate land 

use systems were studied and found that Agri-Horti-Pastoral 

(Aonla + Mixed fodder-G. Sarson) registered the maximum 

B:C ratio of 2.07 immediately followed by Silvi-Agri-Pastoral 

(Leucaena leucocephala + Mixed fodder-Wheat) system with 

B:C ratio of 2.04. The pure agriculture system (cereal-cereal) 

and (pulse-cereal) observed maize equivalent (MEY) values 

to the tune of 7026 and 6304 kg/ha; whereas alternate land 

use systems Agri-Horti-Pastoral (Aonla + Mixed fodder-G. 

Sarson) and Silvi-Agri-Pastoral (Leucaena leucocephala + 

Mixed fodder-Wheat) obtained MEY values to the tune of 

7560 (also includes net returns from Aonla) and 6770 (also 

includes net returns from green leaves and fuel wood of 

leucaena), respectively (Annual Report-2013-14 AICRPDA, 

ACRA, Rakh Dhiansar). 
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Fig 5: Semi-arid tropical areas 
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